Antioxidant effects of dihydrocaffeic acid in human EA.hy926 endothelial cells.
Dihydrocaffeic acid (DHCA) is a metabolite of caffeic acid with potent antioxidant properties. Since DHCA has been detected in human plasma following coffee ingestion, we tested the hypothesis that DHCA protects the endothelium from oxidative stress in a model in human-derived EA.hy926 endothelial cells. During culture for 16-24 hours, the cells accumulated DHCA against a concentration gradient to low millimolar concentrations. In alpha-tocopherol-loaded cells, DHCA spared alpha-tocopherol during overnight culture in a dose-dependent manner. In response to oxidant stress induced by a water-soluble free radical initiator, both alpha-tocopherol and DHCA diminished oxidation of cis-parinaric acid that had been incorporated into the cells, although their antioxidant activities were not additive. DHCA also decreased intracellular oxidation of dihydrofluorescein due to redox cycling by menadione. This suggests that the protective effects of DHCA were caused by scavenging of intracellular reactive oxygen species. DHCA also increased nitric oxide synthase activity in a dose-dependent manner in cultured cells, which was associated with a comparable increase in endothelial nitric oxide synthase protein. Although the DHCA concentrations required for these effects are higher than those likely to be present in plasma or the interstitium, these results indicate that DHCA can function as an intracellular antioxidant.